Most episodes of severe asthma respond to conventional treatment with inhaled 2 adrenoreceptor agonists, intravenous aminophylline, parenteral corticosteroids, and oxygen. Occasionally, however, assisted ventilation is necessary to save life in those patients who do not respond or are moribund on admission to hospital. Mechanical ventilation has been used in the treatment of asthma for over two decades' and facilities for ventilation should now be available to all units treating patients with asthma. Conventionally, assisted ventilation was used to correct blood gas abnormalities as quickly as possible; but more recently it has been suggested that it is more important to avoid high inflation pressures2 and to accept hypercapnia and respiratory acidosis provided that hypoxaemia is corrected. 3 In this unit assisted ventilation was used in the treatment of severe asthma on 48 occasions in the period 1973-85, during which time therapeutic aims did not change. We present the results of our experience. (5-10mg initially and as necessary thereafter), aminophylline (5 mg/kg as a slow bolus intravenous injection followed by a constant infusion of 0.5 mg/kg per hour, or the constant infusion alone in patients known to be taking a sustained release theophylline preparation), and high concentration oxygen. The mean maximum inflation pressure was 41 cm H20 (range 14-74 cm) and presures of over 50 cm H20 were recorded on 11 occasions. The patient with a low inflation pressure was ventilated because of a combination of asthma and severe corticosteroid myopathy affecting the respiratory muscles. Inflation pressures tended to be higher (mean 43.7 cm H20) in patients with a raised Pco2 (greater than 44 mm Hg (6 kPa)) than in those with a normal Paco2 (mean 35.1 cm H20). These mean maximum inflation pressures were not, however, significantly different (p < 0 1).
Methods

MORTALITY AND COMPLICATIONS OF VENTILATION
One patient was ventilated for two days even though she was shown to be brain dead 24 hours after ventilation had been started. She had had a respiratory and cardiac arrest in another hospital and was transferred to our unit after assisted ventilation had been instituted. This patient, who was dead on arrival, was the only one who died. There were no pneumothoraces or episodes of pulmonary infection. One patient developed mediastinal and subcutaneous emphysema. Transient hypotension was the only clinically important complication recorded.
BLOOD PRESSURE AND PacO2
A blood pressure of less than 100/60 mm Hg was recorded on 17 occasions: There was an association between such hypotension and the rate of fall of Paco2 (p < 0.05) (table 3). One patient was responsible for more than half of the episodes of ventilation. Because of this the data were subjected to a x2 analysis and also to the method described by Cox.' With both analyses (X2 = 6.27, C = 2.04) there was a significant correlation between rate of fall of Paco2 and systemic hypotension (p < 0.05). Thus one patient requiring ventilation on 29 occasions did not influence the group as a whole in respect of the relationship of Paco2 and hypotension.
There was no correlation between the peak inflation pressure and either the fall in systolic blood pressure or systemic hypotension-that is, blood pressure below 100/60 mm Hg (table 4). been recommended that inflation pressures of < 50 cm of water should be avoided by planned assisted hypoventilation, irrespective of the perpetuation of respiratory acidosis in some patients.2 This approach to the ventilation of patients with asthma would be rational only if high inflation pressures had been shown to cause serious problems such as pneumothorax. This would not appear to be the case in our experience. Pneumothorax is undoubtedly a potentially lethal complication of ventilation of patients with asthma but it is uncommon. In published reports (table 5) the mortality of patients with asthma requiring ventilation ranges between zero and 38%. Despite the high mortality reported by some authors, however, only two patients appear to have died directly as a result of pneumothorax that developed during ventilation.'4`5 A more commonly reported cause of death is the development of mechanical problems with the ventilator." 13 As such problems are more likely to occur when ventilation is prolonged reducing the time of ventilation to a minimum is desirable.
It has been assumed that high inflation pressures may be responsible for systemic hypotension, but in our patients hypotension was related to the rate of fall of Paco2 and not high inflation pressures. Hypotension was recorded during a high proportion of the episodes of ventilation in our patients but was not 10 hours, but in most patients it was less than two hours.
Our therapeutic aim has been to achieve normal blood gas tensions as quickly as possible. In our opinion it is irrational to maintain a respiratory acidosis to avoid high inflation pressures, especially since these do not appear to cause pneumothorax. In any event high inflation pressures might be expected to be applied to the trachea and major bronchi but not the alveoli because of dissipation of such pressures by the diffuse airways obstruction and mucus plugging. Transient systemic hypotension does occur in some patients as a consequence of this approach to ventilation but is without sequelae. By returning the Paco2 to normal as rapidly as possible we found that our patients did not have to be paralysed and they accepted assisted ventilation by a volume cycled ventilator with the aid of narcotic drugs alone. When, on the other hand, respiratory acidosis is deliberately maintained, patients need to be paralysed to facilitate ventilation. The use of muscle relaxant drugs is in itself dangerous. One reported death was considered to be due to a reaction to tubocurarine.9 Furthermore, paralysed patients are at greater risk if there are mechanical problems with the ventilator.
The advantages of avoiding paralysis and prolonged ventilation persuade us that when ventilation is required in the management of acute severe asthma it should be used to correct blood gas abnormalities as quickly as possible even though this may require the use of high inflation pressures.
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